The differential energy spectrum of cosmic rays from Cherenkov radiation measurements in EAS in the energy range of 10 15 − 10 20 eV has been compared with an anomalous diffusion model for the particles in interstellar space having fractal properties (Lagutin et al., 2001) . The close association between experimental data and calculated "all particle" spectra in form at E 0 ∼ (10 15 − 10 18 ) eV is found. In this case, the average mass composition of cosmic rays calculated by five components does not contradict the average mass composition from experimental data which was obtained by several of EAS characteristics in that energy region.
I. INTRODUCTION
The discovery of irregularities in the cosmic ray energy spectrum at the energy of ∼ 3 × 10 15 eV (Khristiansen et al., 1956 [1] ) and ∼ 8×10 18 eV (Krasilnikov et al., 1978 [2, 3, 4] ), the detection of sharp decreases in the cosmic ray intensity at E 0 > 5 × 10 19 eV (GreisenZatsepin-Kuzmin effect, 1966 [5, 6] ) at the EAS arrays in Yakutsk, HiRes (USA), AUGER (Argentina) are the most important achievement in the investigation of the superhigh and ultrahigh energy cosmic rays in recent years. Such a character of spectrum turn out to be associ- * s.p.knurenko@ikfia.ysn.ru † ivanov@ikfia.ysn.ru ‡ tema@ikfia.ysn.ru ated directly with processes in interstellar space, namely, with the origin, acceleration and propagation of cosmic rays in the Galaxy and beyond. The interpretation of these experimental facts using the different models of cosmic ray origin still remains to be answered.
In this paper the comparison of the cosmic ray energy spectrum by EAS Cherenkov light measurements at the Yakutsk array [7, 8] with the calculations according to an anomalous diffusion model of cosmic rays in interstellar space [9] is performed. Cherenkov "masters" [10, 11] . The all showers registered form the database of the Yakutsk EAS array.
To construct the spectrum in energy, scat- 
The intensity of cosmic ray flux in the given interval of EAS classification parameter is found as a ratio of the number of registered EAS events to S eff · T · Ω.
III. RESULTS AND DISCUSSION
The differential energy spectrum of primary cosmic rays in the interval of 10
obtained from a totality of the all Cherenkov detector measurement data at the Yakutsk EAS array is shown on the Fig. 1 . Our data confirm an irregularity of the spectrum of "knee"
type in the energy range of (2 − 5) × 10 15 eV discovered in [1] , and the irregularity of "ankle" type at E 0 ∼ 8 × 10 18 eV. It is established that in the first case the spectrum in-2 dex is γ = 2.7 ± 0.1 below the break and γ = 3.03 ± 0.05atE 0 > 3 × 10 15 eV, and in the second case, the more sloping spectrum with
18 eV is observed. with E 0 > 6 × 10 19 eV did not detect. This fact confirms once more the GZK hypothesis [5, 6] about the sharp break in the cosmic ray energy spectrum at E 0 > 5 × 10 19 eV.
The galactic model
The attempt to explain a form of obtained spectrum from the point of view of cosmic ray anomalous diffusion model and fractality of the Galaxy's magnetic field was made by Lagutin et al [9] . The basis for the cosmic ray propagation in the Galaxy is the following assumptions: a) after the generation in the sources, the particles move in fractal interstellar medium by means of two ways: the first way is "Levy flights", the second way is the motion along a spiral in the nonhomogeneous magnetic field, b) the particles exist during anomalous long time.
The lifetime of particles is of a wide distribution and its tail is described by a power law The mass composition in the energy region of 5 × 10 15 − 5 × 10 18 eV is some heavier than at E 0 10 19 eV, but this change is not very significant that is expected from an experiment (see Fig. 3 ).
The galactic model with the sources of two types In contrast to [9] , in the paper [15] a scenario is considered, in which supernovae are the main sources of cosmic rays and the acceleration up to E max 105 · Z GeV takes place in the shock fronts. The particle spectrum formed in this case can be presented in the form of S SN ∼ E −2 θ(E max − E), where the Heaviside function θ(x) reflects qualitatively the presence of a sharp cut-off in the spectrum at E > E max [16, 17] . (see Fig. 1 ). By using these calculations, the sharp peaks in the mass composition depending on energy are also observed (see Fig. 3 ). In this connection, it is of interest to compare calculations in mass composition with experimental data obtained at the Yakutsk EAS big and small Cherenkov sub-arrays in recent years.
Mass composition of primary cosmic rays by using the interpolation method [24] . It is seen from Fig. 3 that the mass composition is varied up to heavy elements in the energy region of (2 − 5) × 10 17 eV and becomes more light beginning with E 0 ∼ 3 × 10 18 eV.
The lines are the calculations according to the anomalous diffusion model for the propagation of cosmic rays in the Galaxy (Fig. 3, two sources) in the case of inhomogeneous galactic medium. In the first case, the monotone change in the mass composition up to E 0 ≥ 3 × 10 18 eV is observed, after of which the mass composition becomes more light. In the second case, the complicated structure in the dependence of mass composition on the energy is observed, peaks for the nuclei of different mass in the energy region of 10 15 − 10 17 eV are noticeable. According to a hypothesis [25] and calculations from [15] , such an inhomogeneous structure can be formed by a near supernova. Our data (Fig. 3) do not contradict to this hypothesis. Such a character of spectrum does not contradict to the calculations by Berezinsky et al [23] for the metagalactic model, in which the "an- 
